Introduction and Summary
The theory of gravitation presented by General Relativity [GR] , although highly successful at treating phenomena resulting from gravitation, fails to obtain precise measurement of "Big G", the Newtonian constant of gravitation, has failed to connect "Big G" to the rest of physic's fundamental constants, proffers no cause or mechanism for the operation of gravitation, and consequently prevents any development of means of controlling or modifying gravitation. The Modern Newtonian [MN] theory of gravitation overcomes all of those GR failures.
The difference between the two theories is in the interpretation of Newton's formula for gravitational action, Equation (1) below, specifically the interpretation of the
In GR the separation distance, d, between the gravitating objects' masses, M and m, is the distance between the centers of the two.
In MN each of the objects is composed of myriad particles, atoms, each of which performs Equation (1) between itself and each of the particles in the other object, individually, one-on-one as an independent pair. Each such pair has its particular separation distance. The inverse separation distance squared, 1/d 2 , of Equation (1) is the overall average of the myriad individual inverse separation distances squared, corrected to the vector component parallel to the centerline between the objects, Avg [1/d 2 ].
To convert a measurement of "Big G" done using the GR version of Equation (1) to the value that would have been obtained if the measurement had been done using the MN version of Equation (1) . In converting GR "Big G" measurements to MN the GR are not precise due to their various measurement errors so that those converted to MN per the above procedure will not arrive at the above precise "Big G" from fundamental constants but will deviate because their other measurement errors will still be present.
The results of some such conversions, from GR to MN, are presented in Table   1 . Note the variations in the "Corrected" values around the "Big G from fundamental constants" 6.636046823 × 10 −11 value. The variations in the "Corrected"
are caused by the original measurements' variations.
The conclusion is that the cited paper and its formulation for "Big G" in terms of other fundamental physics constants is valid and correct. That which GR could not produce has been produced and resolved by MN gravitation which consequently must supersede GR gravitation.
Further, this MN validation also "legitimizes" the Gravito-Electric Power Generation and the Gravitation Deflection Deep Space and Planet Surface Flying Vehicle Drive proposed in the paper Gravitational and Anti-Gravitational Applications [2] which applications should be tested.
On the Theory of Measuring "Big G"
There is only one universal correct value of "Big G". Except for various errors and inaccuracies in conducting the measurement every measurement must provide that exact same result. While the gravitational acceleration or force acting between objects varies according to Newton's Law that variation is due to varying values of the masses involved and the separation distance not the value of "Big G" which is a fixed constant.
But, in the MN conception of the operation of Newton's Law the separation distance is not the simple distance between the centers of the two gravitating masses; it is the average of the inverse square separations particle to particle, one on one, of all of the particles making up the masses. Therefore different configurations of the gravitating masses produce different gravitational acceleration and force for the same GR values of the masses with the same GR center to center separations.
Nevertheless, whatever the values of the masses are and whatever the configuration of their particles and whatever the resulting gravitational acceleration and force, the measurement of "Big G" must produce the same universal value. Any deviations or discrepancies from the correct value can only be due to measurement errors and inaccuracies.
Consider two measurement alternatives both having the same masses acting and the same GR separation distance between the centers of those masses, but the configurations of the MN interacting particles making up the masses are different. For example, alternative #1 is two spheres whereas alternative #2 is two cylinders. It might be thought that the measured gravitational acceleration or force would be the same for the two alternatives because in the GR conception of Newton's Law of Gravitation the two alternatives are identical, not a little different. But regardless of the GR thinking, the actual measurements will be different because it is the MN gravitational action that operates, always.
The MN average inverse square separation, Avg [1/d 2 ] , in the two alternatives must be at least a little different. The MN difference in the two alternatives will produce accordingly different resulting gravitational acceleration or force which will result in accordingly different values for "Big G" calculated by GR.
The formula for correcting those GR values of "Big G" to the MN values for the two alternatives results in the same value for "Big G" always. 
In both alternatives the formula cancels out the GR The problem in making this correction is to accurately calculate Avg [1/d 2 ] , that is to exactly reproduce the particle-by-particle, particle-to-particle, one-onone action that actually operates in the Newtonian gravitational interaction, that actually operated in each experimental result to be converted.
The Point-on-Point Gravitational Interaction between Objects
In this "Big G" Calculation, each of the particles in M is paired, one at a time, with every particle in m. The particle-to-particle separation distance in their 3-dimensional space is determined from the 3-dimensional Law of Pythagoras. That distance is then squared and its reciprocal taken producing the equivalent of gravitation's 1/d 2 . corresponding to the contribution to f grav of the particular particle pair of one particle of M interacting with one particle of m. The components of this gravitational action that are perpendicular to the center-to-center line have no net effect because over all of the particle-to-particle interactions and the symmetry of the configuration they cancel out. Only the component of the gravitational action between two particles that is parallel to the center-to-center line is effective gravitation. That component is evaluated by projecting the 3-dimensional line of each particle-to-particle interaction onto the center-tocenter line.
The average of the accumulation of all of these [MN] particle-to-particle results is then compared to the corresponding [GR] center-to-center results.
This calculation is part of the calculating of the particle-on-particle interactions between the particles of a "source" gravitating object and the "encountered" gravitating object the particles represented by approximating samples [dealing with "points" is impossible; there are an infinite number]. The objects are deemed monolithic solids of purely one kind of particle. The particles are expressed in terms of a set of 3-dimensioning axes: x, y, and z.
The origin of those coordinates is at the center of the source object. The coordinates are xs, ys, and zs designating individual points in the source object. For the purpose of referring to particles in the encountered object a secondary origin is taken at the center of that object and the coordinates there are xe, ye, and ze.
The center-to-center (origin-to-origin) separation distance of the two objects is the distance D. In terms of source dimensioning the origin of the encountered object is located at xs = −D. Any encountered coordinate designation is referred to the source dimensioning by adding "−D" to the xe dimension.
The total particle-on-particle interaction is obtained by summing the individ- as used for the source object. When the currently selected source point i, which is zs i , ys i xs i , has interacted with every one of the encountered object points successively one at a time then the scan proceeds to source point (i + 1) and its interaction with every one of the encountered object points.
The entire process is extremely lengthy. To shorten it, which corresponds to speeding it up, the portion of the process that is most used, the xe scan, is replaced by developing a formula that gives the same result as the xe scan it replaces. This procedure has two advantages, the first being that calculating the effect of an entire line of points "in one fell swoop" is much faster than calculating that entire line one point at a time.
The second advantage is as follows. There are an infinite number of points in a line and they cannot be individually addressed. Rather the line must be divided into a number of sequential identical segments they being samples of the line.
The more segments the line is represented by the greater the precision of the samples accurately representing the line. The replacement of xe sampling with "one fell swoop" calculation also produces the maximum precision.
The same necessity for sampling applies to the succession of lines as the yevariable progresses and to the succession of "slices" as the ze-variable progresses. Therefore each sample "point" is actually a sample volume, a cuboid (or rectangular parallelepiped) of which the "point" is the location of the cuboid center and which cuboids all taken together are the volume of the object.
A spherical quadrant is each of four parts of a sphere divided by two planes at right angles to each other. In the present 3-dimensional x, y, z coordinate system let the two planes be the x-y plane and the x-z plane as in Figure 1 and Figure 2 below. Taking advantage of the symmetry of the two spheres addressing each other along a line connecting their centers as in the right figure below, that center line their common x-axis, each sphere has four such quadrants and if the entire source sphere is scanned then, because of the symmetry, each of the encountered sphere's four quadrants produces the same effect and only one of them need be scanned.
Furthermore, the source sphere need be scanned in only one of its four quadrants, that involving +ys and +zs the other three quadrants being selected by successively choosing −ys with +zs, −ys with −zs, and +ys with −zs.
Finally because of the symmetry the interaction of Q1 with Qb is the same as Q1 with Qc so that only one of those two need be calculated, the result of that being doubled.
The xe scan is for one single point of the source sphere, that is one single set of values for xs, ys, and zs. It is for one single line parallel to the x-axis, that line for one single set of values of ye and ze, the scan replacing sampling values of xe with a single overall value for that line calculated by integration.
The above simplification due to quadrants symmetry applies also to any non-spherical form so long as it is symmetrical relative to the x-axis. 
The X-Scan Integral

Developing the Integrand
The quantity to be calculated is Avg [ Then :
In terms of the variable of integration, xe, [x below] and relative to its "encountered" origin the range of the xe scan excursion is:
Re ze ye
but, the overall integration is in the source frame of reference and the range must so be. Therefore, the range is from [ ]
The integral is then:
where for scanning a single encountered x-line for a single source point [at zs, ys, xs] the encountered ze and ye are constants. The only variable is xe as x.
The above derivation assumes the spheres case as in Figure 1 ; however, the same general procedure applies to any form having the same x-axis symmetry.
The only modification needed is the range of the integration.
Evaluating the Integral
To integrate a function containing 3 2 2 x K   +   the procedure is to make the substitution: x 2 + K = y 2 from which x 2 = y 2 − K and 2x•dx = 2y•dy. The above integrand then transforms as follows:
The right hand expression of the integrand integrates as follows. Reverting back through the substitution to a function of x: 1 Equivalent sphere is a sphere of the same total volume as the actual encountered test mass [and therefore it has the same number of interacting particles as The model of only one field mass accounts for that by a much greater value of SepD for the calculations.
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